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SECTION I -~ GENERAL

This report covers the results of study conducted to determine the feasi~
bility of increasing the read-out resolution of the ché.nge' detector
currently under ﬁevelapment. In order to determine the requirements on the
various eozﬁponents of the system affected by a resolution increase, a deaign
goal of 50 optical line pairs per millimeter (100 TV lines per millimeter)
referred to the film planes has been established. The present design goal
15 20 optical line pairs per millimeter (4O TV lines per millimeter). The
following areas have been included in the resolution study: the cathode

ray tube, power supply regulation and ripple requirements, dynamic focus

(

requirements, optical focus requirements, and registration acecuracy. In

(

addition, methods for eliminating the raster lines from the faces of the

displey tubes in the monitors heve been considered.
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SECTION II - RESOLUTION CONSIDERATIONS

CATHODE RAY TUBE

Assuming that the rest of the system is adequate, the method employed
to schieve the maximum read-out resolution is to reduce the crt raster
size until the lines Just begin to overlsp. The maximum read-out
resolution obtainsble is, therefore, inversely proportional to the spot
diameter of the ert. A smsller spot diameter enables the raster to be
ghrunk in size, which results in higher read-out resolution. With the
,0015 inch spot diameter tube instelled in the breadboard system, &
maximun resolution of 22 optical line pairs _pér millimeter referred to
the f11m is obtainable., The recently received -'.'001 inch spot diameter
tube gives a read-out resolution of 30 optical line pairs per millimeter.

This data from the exlsting tubes enables the spot dismeter required to

. meet the 50 optical line pairs per millimeter design goa]zlto be calculated

at .00065 inches. Seversl 5 inch tubes with .0006 inch spot dismeters

ayre avalleble from different manufacturers. Although these tubes are
developmentel types, it is felt that they are ‘sufficiently rugged and

relisble for use in this system.

To fully realize the 50 opticel line palrs per millimeter design goal,

~the raster size must be reduced to .3 inches (525 TV lines x .0006 1n/TV

line) in the verbica.i dimension and because of the 3 by 4 aspect ratlo

of the scanning system, .4 inches in the horizental dimension. Assuming

Approved For Release 2002/01/02 : CIA-RDP78B04747A002600010003-0



(

SECTION IT ~ RESOLUTION CONSIDERATIONS

STATINTL
Approved For Release 2002/01/02 : CIA-RDP78B04747A0026000100032
'

2e

unity magnification in the optical. system a .3 inch by .4 inch area
w11l be scanned on the 70 millimeter £ilm ﬁla.nes. The "blow-up" or
area enlargement under this condition 1s obtained by dividing the .5
inch diagonal measurement of the raster into the 14 inch diagonal
messurement of the monitor tubes. The 28X area enlargement thus
ealeculated is the poinmt at which maximum resolutlon oceurs. Further
avea enlargement to 40X is obtainsble, however, mo further increase in

resolution will be available.

HIGH VOLTAGE POWER SUFPLY
One of the requirements that must be met to insure that the .0006 inch
spot remains constant 1s jrtha:b minimal ripple or other disturbances appear

on the high voltage supply as the spot is deflected into a raster.

The deflection semsitivity of a ert (the distance the spot will deflect
vhen a given deflecton field is a.pplied by the yoke) _--'v?_.ries inversely
with the square root of the aeccelerating vol'bage.‘ Any disturbances in
the acceieré.ting voltage will cause a chenge in the deflection sensitivity
of the tube which will result in an undesired motion of the spot. Calcu-
1ations have determined that if a maximum “wiggle" of 10 percent of the
.0006 inch spot 1s permitted, a variation of * .5 volis of the 15,000

volt accelereting voltage for this tube can be tolerated. Several high
Voltage power supply manufacturers have been contacted to aseertain the

feasibility of such s supply. Discussions with these manufacturers have

. s
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SECTION I - RESOLUTION CONSIDERATIONS . -

3.

determined that s power supply with these regulations and ripple charac-

teristics is withia the state-of-the-art and can be budlt.

Varlations _in the focus voltage fo_:g an undeflected spot also affect the
spot dismeter sdversely. The method curreatly employed to obtaln the
foeus voltage by dividing down from the high voltege supply vill be
gdequa.t'e to prevént defocusing of the spot as leng as the voltage

tdlerance for the high voltage supply 1s maintained.

DYNAMTC EOCUS

Flat face cathode ray tubes require a varlation in 'the focus voltage
(dymemic focus) as the spot is deflected out from the cemter of the tube
in order to maintaln ‘;mifamity in the spot size. Dynamic focus affects
the system resolwbign' most when the raster is shrunk down to e small size
end is positiomed at differemt points to cbserve "blow-ups” of various
areas of the films, Ths dynamic Focus requireﬁaent for the present design
vhich utilizes the .00l inch spot dismeter tube are not as severe as that
for a .0006 inch spot. For exsmple, only the raster position information
is needed to adequately retaim the resolution cepabllities in the present
design, To meet & 50 optical linme pair per millimeter design goel, hovw-
ever, both raster positiom emd raster amplitude information must be used
for dynamlc focus on the 0006 ineh spot tube. Raster position informa-
tion only focuses the spot sccurately at the center of the raster. When
the amplitude of the raster is also included"in the dynamic focus, the
entire ragt@r will always be correctly im focus. :Circultry to add the
raster position and raster emplitude information must be developed to

provide the dynamic focus capability.
Approved For Release 2002/01/02 : CIA-RDP78B04747A002600010003-0
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SECTION II = RESOLUTION CONSIDERATIONS ' -

4, OPTICS AND REGISTRATION CONSIDERATIONS

As the increase of resolution is obteined by reducing the spot dlameter
of the ert, the positioning of the elements involved in the imaging of
the spot on the transparencies becomes proportionally more eritical,

The disturbances of the dlfference scene caused by :;,éns distortioné such
as barrel, pincushion and keystome will become more evideﬁt with an im-
provement in the "aculty” of the system. The rigidi’ey of the supporting
mechanical elements must be increased to reduce the deflections due to
their individual loadings to a value compatible with the more stringent
requirements. The tightness of the joints end couplings of the mechanical
linkeges require upgrading. The fidelity of the motions assoclated with
the optical formulae for pq_si-bioning such as the magnification linkage
end the X,Y position meehanism 1s also affected. The resolution of the
servo position potenticmeters must improve. The .-bhreshald of the servo
must be reduced. The losses in resolution due to mirror quality in the
azlimuth deflection dove mirror system and prism- quality in the nutation

assembly require reviewing.

Since the improved resolution will be used to identify the nsture of a
change after a difference has been detected, a means of optimizing the
focus when viewing a reduced ares of one channel will be required. To
accomplish this a vgmier positioning of the lens or ‘:rilm plene would

b pequbreds .
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SECTTION II - RESOLUTION CONSIDERATIONS i -

To implement the vernier focusing of the magazine, the servo machine

that positions the magazine as a function of the magnification linkage,
will be upgraded., The nulling servo must be improved in accuracy and
resolution. This will be accomplished by building a more precise
nechaniém end redesigning the position servo with higher resolution
potentiometers for servo position pick-off. The vernier will be s
blasing potenticmeter locsted en the control penel. This vernier will
be capable of driving the magazine through the focus range of the

lenses.

The spread function of the rotating dove mirror system will be improved -
by & more precise mirror mownt with flatter and more rigid mirrors. Also
the optical flatness and glass quality of the nutation prisms will be

more rigorously controlled.

-6
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SECTION IIT - RASTER LINE SUPPRESSION

Due to the operator's proximity to the monltors when the console is- in use,
the raster lines on the monitor crt's will be clearly visible in the present
system, It 1a extremely difficult in this type of scenning system to make
the raster less objectioneble by inereasing the nmumber of lines in the

raster. Speeding up the horizontal scamnlng rate to 1:;crease the number of
lines creates technical problems in the system due 'bo_ phosphor persistence

of the scanning tube, increased video bandwlidth ieéuiments,,, incressed
deflection system requirements, and requirements for a special monitor design.
A lowering of the vertical freme rate introduces a flicker in the scenes

viewed on the monitors vhich is undesirable for real-time viewing.

A method is aveilable which will suppress the raster lines from the monitor
secreens without affecting the system resolution. If the spot on the monitor
cert's 1is daﬂécted at & very high rate (15 megacycles or grester) in the
verticsl direction sn smount equal to the distance between the lines in the
raster, no raster lines will be visible, This method comsonly called “spot
wobble" has been used effectively in television systems where close viewing
of the monitor tubes is required. Special 14 ineh monitor tubes esn be

built which are interchangeable with the existing monitor tubes with the

T
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SECTION III = RASTER _LINE SUPPRESSION — -

excepbion that & set of electrostatic verticsl deflection plates will be

ineorporeted., These deflectlon plates coupled to oseillater cirendtry to
generate a 15 megacycle deflection signal will provide the mecessary gpot

wobble for raster line suppression.

8
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SECTION IV - CONC]:ETSIONS

It is felt that with scme design modificatlions end component changes,a
resolution design gosl of 50 epticel line pairs per nillim_eter as messured
by a standard USAF test target 1s feasible. The inerease in resclution
can be accomplished by scamning a smaller area of the film tham the present
design with a 0006 inch spot diameter cathode ray tube. To fully utilize
the higher resolution cspsbilities of this tube, the high voltage and focus
supplies must be desigmed to & tighter tolerance. The dynamic focus
eireultry must be modified to increase the resclution capebilities at the
edges of the raster. A vernier drive om the lens focus must be provided
to maintain the optieal resolution capabilities of the system. Tolerances
m‘ other opticsl and reglstration components must be reviewed and reworked

vhere mecessary to adequately meet the design goal.

Suppression of the raster lines in the monitors by inereasing the number
of lines in the raster is not recommended for this system due to the
severe technieal problems which would arise. Vertical spot wobble, however,

will satisfy this need with no degradstion of sys'sam resolution.
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SECTION V_ -~ WORK STATEMENT

The following wo;rk: items are proposed in order to meet the resclution re-

-
l.
2.
-’
3
L,

quirement of 50 line pairs per millimeter for the change detector.

CIRCUIT DESIGN AND FOCUS IMPROVEMENT
This task will consist of a study and selection of e crt with a spot
gize of 0006 inch or less. In addition, the necessary cireultry for

dynsmic focusing will be deveioped.

RASTER LINE SUPPRESSION
A crt capeble of spot wobble will be procured and the high frequency
vertical sweep freguency will be developed. This will reduce the

effeet of raster lineé in the monitor as described in Section III.

OPTO-I\'IECHANICAL DESIGN IMPROVEMENT

This task will consist of-.genera.l upgrading of the opto-mechanical
elements used in the optical paths of the change detector. This will
inelude improving of mechenical linkeges and providing & vernier

focus control.

FABRICATION
The shove modificetions will be integrated into the present change

detector design and fabrlcatlon.

10w
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